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The title of this presentation is listed in the official program as
"The Economics of Automated Circulation." A more accurate title might be
"The Economics ofAutomated Circulation theOSU Experience."Theadded
subtitle is important because it is my intent to limit discussion to cost factors
involved with the development and maintenance of LCS at The Ohio State
University (OSU). LCS originally stood for Library Circulation System, but
has subsequently come to mean Library Control System.
The purpose of this paper is not to justify the sizable monetary
expenditures which were, and are, necessary to develop and maintain LCS,
but rather to state as accurately as possible how much the system costs (both
historically and currently), and to describe the benefits OSU library patrons
and library administrators are receiving from the system.
This discussion, arranged according to historical development, includes:
(1) the state of library service at OSU in the late 1960s, leading to the ultimate
resolution to utilize automated techniques; (2) the service objectives of LCS
and developmental costs; (3) ongoing operational costs; (4) the benefits
derived from LCS; (5) plans for future systems development; and (6) a
working example of possible circulation costs.
When Hugh Atkinson came to Ohio State in the spring of 1 967, there was
a somewhat ineffective automation committee, which seemed to spend most
of its time examining current theories, reviewing the literature, and discussing
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promises of how automation could and would affect the future of library
operations. By February 1968 the seven members of the automation
committee were authorized to spend 10 percent of their time on the
committee's activities.
From that time on, developments evolved rapidly, reflecting what was
later stated by Jesse Shera:
Let us for a moment, look at the computer, not for what it is, but a sym-
bol of what is taking place in the library world, a harbinger of innova-
tion, change, and the new era of the librarian's responsibility to society.
The computer has...broken the hard crust of tradition and is forcing
librarians for the first time to consider seriously the philosophical setting
of their role in society. '
Concomitant to this, OSU became aware that it was necessary to explore
new avenues in order to meet the diverse needs of the university community
a community of some 70,000 potential users, utilizing over twenty separate
campus libraries holding more than 2 million volumes (a figure which has
increased over the ensuing years to 3.5 million volumes).
Access to the collection, both in terms of circulation and cataloging
practices, was often inadequate in the late 1960s. To cite a typical example, an
OSU library user who knew what he or she wanted (that is, knowing author
and/ or title) had to go to the Main Library and consult the union catalog to
determine whether the system owned that particular title and where, in the
decentralized system, that title was located. The user would then go to the
appropriate library and either locate the specific item, or discover that it was
missing or charged out to another patron. In the latter case, the user had to
return to the Main Library to determine whether other copies existed and
their locations, and then go to other libraries until the item was found.
Assuming that either a library employee or a patron found the item desired,
the patron had to fill out a charge card indicating call number, volume and
copy information, author and title, and adequate name and address
information. For every physical item charged, a separate card was filled out.
Queuing at circulation desks was a serious problem, particularly in the
Main Library where, until 1971, the stacks were closed to undergraduates.
Closed stacks meant that students had to wait up to an hour either to receive
their requested material, or to find out that such material was not on the shelf.
Furthermore, in order to renew books, the user was required to return them to
the library from which they had been borrowed.
Not only was this experience frustrating to the patron, but it was also
frustrating to the circulation staff. In the Main Library, at least, it took much
time to consult more than seventy trays of manual circulation cards, with
many cards so poorly completed that they were unintelligible. Because most
students assumed that at least one copy of every book listed in the union
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catalog was located in the Main Library, it was necessary to check the shelflist
before paging materials. The statistics kept were misleading because of the
complexity of the files and because overdue notices were sent out only
sporadically.
In 1968, the British library scholar Richard Kimber said, "In a changing
world, librarians have a responsibility not only to know about the ways in
which libraries can use the techniques of automation, but also to be aware of
the changes automation can bring to library service." 2 Why go to automation
for answers? Alan Veaner answered this question in 1970.
There are three major, practical reasons for undertaking the automation
of library functions: ( 1 ) to do something less expensively, more accurate-
ly, or more rapidly, (2) to do something which can no longer be done
effectively in the manual system because of increased complexity or
overwhelming volume of operations, and (3) to perform some function
which cannot now be performed in the manual system providing al-
ways that the administrator actually wants to perform the new service,
has the resources to pay for it, and is not endangering the performance of
existing services for which there is an established demand. 3
Although Ohio State had made basic decisions prior to and independent
of Veaner's statement, the decisions made did fall within those guidelines. The
first reason for undertaking automation, Veaner stated, was to do something
less expensively, more accurately or more rapidly. To my knowledge the
decision to automate circulation functions acknowledged the probability of
increased expenditures, if not by the library, then by the university. It was
expected that associated activities would be carried out more rapidly and with
greater accuracy. Veaner's second reason, concerning the complexity and
volume of operational files, with their implied threat of ultimate breakdown,
has already been exemplified by the typical user's experience in retrieving
materials. The third reason, to provide some function not now performed in a
manual system, was an original objective of LCS.
From its inception, LCS was meant to involve more than keeping track
of circulation records. It was also to provide a kind of remote catalog access
capability, the files to be accessible by telephone during the hours the Main
Library was open.
Before examining actual implementation costs of LCS, it is necessary to
examine, briefly, its genesis. At the same time that the library system was
exploring the techniques and uses of automation, the director of university
budgets (also chairman of the university's Computer Coordinating
Committee) was interested in certain requests made by the libraries for
computer support. This interest prompted him to assign to the library a
systems analyst charged with ascertaining what the library was actually doing
and with helping channel its diverse efforts into a manageable program which
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might reasonably be carried out. This position evolved into the research and
development (R&D) division of the university libraries, and personnel monies
for that and one programming position were transferred to the library's
personnel budget, effective November 1, 1968. The amount of transfer was
$20,976.
Effective January 1 , 1969, an additional $2,500 was allocated to support
the R&D division's extensive analysis of library operations. The existing
automation committee was disbanded and replaced by an automation
implementation committee, whose membership was comprised of members
of the highest levels of library management. It was this committee which
ultimately determined that circulation should be the first library function to
be automated. After being confirmed by the administrative staffconference, a
proposal was presented to the budget director, who initially viewed it as "an
enormously expensive system going up to do something that was already
being done, even though poorly."4 Over a period of several months, however,
he became convinced of its advantages, particularly because it coincided with
his current interest in restructuring the existing computing facilities at Ohio
State University.
The time appeared to be right. The philosophical background had been
set. The need for improved library service, particularly in circulation, was
evident, and times were such that university administrators were willing to
provide funds (funds more available then than now) for "innovative
techniques."
IMPLEMENTATION COSTS
During 1969-70 there were three major related activities involved in the
implementation of LCS: (1) the design of the system, (2) the selection and
conversion of files, and (3) the arrangement for computing facilities and
associated activities to maintain the system.
System Design
Because of the complexities involved and the fact that the libraries did
not have the kind of expertise required to design on-line systems, the decision
was made to employ an outside contractor. A detailed program of
requirements was sent out on bid by the university. IBM was asked to submit
a bid because of its previous experience with on-line systems, and as it
happened, IBM was the only company to submit a bid. IBM offered their
proposal on June 3, 1969, the title being "A Circulation System for The Ohio
State University Libraries."
The bid was accepted and the contract let on July 8, 1969. It read:
"Contract personnel services (i.e., IBM) for four people beginning
September, 1969 to be billed monthly at rate of $23.50 an hr., not to exceed
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9,576 hours. To be performed in conjunction with installation of a 360/50
computer system now on order, to design and program an on-line circulation
system per IBM proposal dated June 3, 1969, entitled 'A Circulation System
for The Ohio State University Libraries.'
"
This contract committed the university to $225,036 for LCS
development by IBM. One year later, on September 24, 1970, the libraries
requested an additional 100 hours of programming to accomplish four tasks
not originally outlined in the specifications. This cost was $2,350, making a
total development cost of $227,386 this was the visible cost.
There were many hidden costs not included in this figure, as well as costs
which cannot really be reconstructed or calculated. Literally thousands of
hours of staff time were spent during this period responding to the detailed
functional specifications as they were issued by IBM, re-educating and
preparing themselves for what would surely be a traumatic experience, and
training for the use of the system. Another hidden cost was computer testing
time, a provision of the contract that required Ohio State University to
provide that service. A memorandum dated August 25,1969 from the head of
R&D to the automation implementation committee stated: "Arrangements
for computer time at the computer center have been made for fiscal 1969/70
on a no-charge basis." Undoubtedly there were other internally absorbed
costs, memories of which have been dimmed by the passage of time.
Selection and Conversion of Files
While IBM programmers were writing and testing programs, another
important activity was going on the conversion of the data base to a
machine-readable format. Many months of consideration were spent in
determining: (1) the file to be used for conversion, (2) the data elements to be
converted, and (3) the vendor to do the actual conversion. This entire process
has been adequately documented by Guthrie, 5 but the results need to be
summarized here.
Conversion of the union catalog proved to be prohibitively expensive.
The other major files available were the shelflist and the central serial record.
Monetary considerations as well as accuracy and completeness of data led to
the decision to convert a truncated version of the shelflist. The data elements
selected for conversion were the Library of Congress classification number,
author/ main entry, title (not necessarily complete), edition statement when
available, a holdings field containing volume and copy identification, and a
location and circulation condition code which would identify and allow for
multiple circulation periods for over twenty-five separate library locations. In
order to provide additional information, other data elements were added to
the original list: a non-English language indicator, the portfolio indicator, a
size indicator (when necessary to determine oversize material) and, when
available, the LC card number.
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The decision to put the conversion out for bid was based primarily on the
belief that "the University administration was more inclined to provide
money for specific items with set dollar amounts than to allocate funds for
personnel whose jobs might tend to continue past conversion time."6 After
analyzing the bidding procedures used by several other institutions and after
developing detailed procedures and specifications for conversion, five
potential vendors experienced in this kind of activity were invited to submit
bids. Three responded, and as is typical with university fiscal authorities, the
lowest bid $87,900 was accepted.
The logistics being determined, the actual conversion began in late
February 1970. Although completion was scheduled for June 19, 1970, the
actual completion date was August 4. This did, however, fall within the
testing dates required by IBM to fulfill its contractual obligations.
The number of records, or titles, converted was 736,051, comprising
64,93 1 ,8 1 4 characters. The final cost was $86,408.42, about $ 1 ,500 under the
original estimated bid. The three principal costs were $1,500 for setup costs,
$7,000 for the expense of additional edition statements, and $77,918.18 for
keying at the rate of $1.20 per thousand characters. Because proofreading
expenses were a responsibility of OSU, an additional amount of $8,126.40
must be added, bringing the total cost of the conversion project to $94,534.82,
or an average cost of 12.8 cents per title converted.
The Arrangement for Computing Facilities
One aspect of the reorganization of computing facilities at Ohio State
University was the formation of the Learning Resources Computer Center
(LRCC), one of four centers broken apart from central facilities. LRCC was
charged with providing support to three areas of the university: (1) testing and
evaluation, (2) computer-assisted instruction, and (3) the library circulation
system. It was this center, as stated in the contract with IBM, that had on
order an IBM 360/ 50, as well as several dozen terminals. The center was given
an initial operating budget of $500,000, plus a personnel budget of
approximately $120,000. During LRCC's first year of operation,
approximately 60 percent of its support went to LCS about $372,000. This
information more properly belongs with the discussion of ongoing costs, but
does demonstrate the initial impetus given to the support of LCS.
Before LCS became operational, LRCC also paid the costs of
establishing the telephone center. The charges for building the room,
establishing stations, and installing carpeting and electrical circuits came to
$6.010. LRCC also absorbed the initial costs charged by Ohio Bell Telephone
for the establishment of network configurations necessary for LCS,
including: ( 1 ) temporary service to LRCC, (2) lines for the IBM 2848, (3) lines
for the IBM 2740's in the Main and departmental libraries, and (4) the
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installation of six operator work stations in the telephone center. The cost for
lines and Ohio Bell equipment came to $2,760, not including projected
monthly charges totaling $1,747.90. Of this figure, the telephone center costs
came to $404.50, with projected monthly charges of $264.85.
It is not a simple task to summarize the implementation costs of LCS.
Because of the complexity of activity going on during these formative years, it
is difficult first, to distinguish accurately between implementation and on-
going costs; and second, to determine costs absorbed internally by the library
system versus new allocation resources provided by the university. Atkinson
did report in 1971 that the libraries never had a separate appropriation for
library automation. 7 Although it appears that initial costs were paid from the
general university budget, there is some evidence that the libraries did, in fact,
provide at least $1 1 1,000 for the initial development. Table 1 is a tabulated
summary of known and identifiable costs in implementing LCS.
ONGOING COSTS
Ongoing costs are subsumed in three principal categories: personnel
costs, supplies, and computer support.
Personnel Costs
The only new positions funded because of automation were the
telephone center operator positions. In the summer of 1970, $80,215 was
transferred to the libraries' personnel budget to fund twenty-eight half-time
positions. As of FY 1975/76 those same positions, minus one, cost
$93,974.40 a 17 percent increase in six years. The increase was lower than
might be expected, because of heavy turnover in that unit.
Although only two positions totaling $20,976 were transferred to the
libraries, the R & D division's personnel budget over succeed ing years must be
considered, because its principal activities were in support of LCS (see Table
2). The principal reason for gradual decline over the years is that after another
unit became responsible for file maintenance, the activities of that division
diminished to the point that R & D no longer appears as a separate unit on the
organization chart of the libraries. Responsibility for updating the files is now
assigned to the automated file control unit. Its existence is first reflected in the
personnel records for FY 1971/72. These positions were not separately
funded, but resulted from internal reorganization within the libraries,
particularly in technical services. Because their activities are associated
exclusively with LCS, their ongoing budgets must also be examined (see
Table 3). The automated file control unit, comprised of from three to five
FTE personnel, prepared 77, 1 84 records for optical scanning during 1 974/ 75,
and proofread 163,035 records passed through machine file maintenance that
same year.
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Programming contract IBM $225,036.00
additional programming 2,350.00
$227.386.00
Shelflist conversion $ 86.408.42
proofreading expenses 8.126.40
$ 94.534.82
LRCC one-time support
telephone center construction $ 6.010.00
telephone network configuration for system 2.760.00
$ 8.770.00
R & D personnel costs (2 years)
1968/69 $ 20.976.00
1969/70 $ 45.537.60
$ 66.513.60
Grand Total $397.204.42
Table 1. Known and Identifiable costs in Implementing LCS
1970/71 $61.164.80
1971/72 $33.865.00
1972/73 $36.232.80
1973/74 $15.648.00
1974/75 $16.248.00
Table 2. R&D Division's Personnel Budget
1971/72 $24.742.00
1972/73 $28.922.40
1973/74 $23.940.80
1974/75 $27.310.40
1975/76 $30.472.00
Table 3. Automated File Control Units Personnel Budget
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The only personnel costs considered are those positions which would not
have existed but for the development and continuation of LCS. Some
argument could be made for including salaries of everyone presently involved
in circulation activities, but the difficulties in prorating time devoted to
circulation activities for persons performing a wide spectrum of functions
negated this approach. Because these positions did exist under the manual
system, and because a cost analysis of manual circulation functions at Ohio
State University had never been made, it seemed prudent to avoid making an
attempt to derive a total system circulation cost by title or, with lack of sound
documentation, to conjure up a cost-benefit analysis that would not be
meaningful or accurate. A hypothetical model will be described later in the
presentation.
Supply Costs
The second large ongoing expense to the libraries is the cost of supplies
and other miscellaneous costs. The monthly telephone bill for the telephone
center is $312.00, the annual allocation from the libraries' operating budget
being $3,745.00. In FY 1974/75, 275,000 patron notices (billings and
overdues) were sent out. An order for 250,000 printer-runable cards comes to
$1,342.50. Because more than one-half the number of patron notices mailed
were to off-campus addresses, the postage alone came to a conservative
$15,000. Obviously, the cost of the notices and postage vary with the
frequency notices are generated and mailed.
The last major supply cost is for the thermal paper used in the printer
terminals. Between May 16, 1974 and June 26, 1975, the libraries purchased
176 cases of thermal paper at a cost of $9,504.00. Although there is no
separate budget for LCS supplies, a summary tabulation of the foregoing
remarks may provide an approximate yearly ongoing supply cost (see Table 4).
Telephone statement $ 3.745.00
Patron notification cards 1.342.50 (approx.)
Terminal paper 9.504.00 (approx.)
Postage 15.000.00 (approx.)
Total $29.591.50
Table 4. Supply and Miscellaneous Costs
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Computer Support
Ongoing computer support was initially provided by the Learning
Resources Computer Center, which has since merged with other units to
become the University Systems Computer Center (USCC). The first real
evidence of cost factors appeared in an October 18, 1971, letter from J.
Carroll Notestine to Hugh C. Atkinson:
The following table lists the value of computer processing provided to
your department during the past year by the Learning Resources Com-
puter Center ....
October 1970 $11,710
November 1970 $31,510
December 1970 $32,320
January 1971 $32,910
February 1971 $27,940
March 1971 $31,390
April 1971 $26,810
May 1971 $30,570
June 1971 $23,170
July 1971 $28,250
August 1971 $24,070
September 1971 $21,070
TOTAL $321,720
Specific costs were not identified. More explicit information was
provided in a letter dated August 10, 1973, again from the director of USCC
to the director of libraries. In this letter five functions of LCS are identified
with their cost:
Hourly cost of operating LCS (computer only) $48.50
Annual cost of one terminal 1,500.00
One maintenance (June 5, to be exact) 518.40
Overdues (June 17) - computer portion 56.30
- microfiche 274.40
Fine notices (June 25) - computer portion 182.10
- microfiche 224.00
The libraries currently receive on a monthly basis four detailed reports of
services provided by USCC in support of LCS, the charges being billed to
specific account numbers through the university's interdepartmental billing
system. The four account statements are: (1) on-line production, (2) weekly
update, (3) daily update, and (4) support tasks. February 1 976 statements will
serve to illustrate.
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On-line production costs or charges are divided into three categories:
(1) computer services, (2) data preparation, and (3) fixed cost services. The
total cost of services provided and charged to this account was $35,363.70.
Computer services represented 78 percent of the total charges, or $27,537.90,
of which core time accounted for $22,778.54 and CPU time for $4,676.39.
Data preparation, or optical character recognition processing, that month
was $225 or less than one percent of the total charges. Fixed cost services
came to $7,600.80, or 21 percent of the total charges to this account. Of this
figure, $6,415.80 was for terminal, line, and port costs. Three other terminal
costs ($450) were itemized separately because funds for them had been
permanently transferred from the libraries to the center. Also included were
delivery service from the research center $25; clerical support $372;
COM $225; and the purchase of ten magnetic tapes $100.
The weekly update account for February listed $2,250.45 for computer
services, $105.00 for data preparation, and a $33.40 adjustment for errors.
CPU time amounted to $1,272.35, and core time cost $826.12. Because
248,382 lines were printed, output charges were $151.44. This account
basically represents the LCS and OCLC batch maintenance runs.
The daily update account for February listed computer services at a cost
of $840.6 1 : $398.66 for CPU time, $2 14.60 for core time, and $232.63 for lines
printed. This account basically represents the printing of daily notices and
daily fine maintenance.
The last account support tasks listed $376.09 in service, $84.80 for
CPU time, $175.70 for core time, $102.90 for lines printed, and $12.69 for re-
port processing. This account represents mainly overdue notices and billings.
The total of these four accounts for February 1976 came to $38,902.45.
Costs vary from month to month, but over the years the principal increase has
been in the on-line production support because of increased use ofCPU time
and core time. The cost of the charge unit has not changed since January 1 972,
but many changes have been effected in order to improve LCS. Veaner was
correct in saying: "Although unit machine costs are going down all the time,
the more one has of a cheap resource.. .the more one is likely to use it, and the
net effect may be more money spent.. ..Consequently, the more facilities
automation gives us, the more likely are we to need more resources rather
than less."8
The director of USCC estimates the support value given to LCS at
$410,000 per year, exclusive of programming time. Currently there is the
equivalent of three full-time programmers assigned to library tasks at an
annual cost estimated at $60,000. Although a part of USCCs budget, the
libraries permanently transferred $8,568 to USCC in January 1973 for
programming. Assuming the figure of $410,000 to be correct, the average
monthly charge (or more accurately, support value) is $34,166.66, or
approximately $4,735 less than February's statement.
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Two summary tabulations are provided to illustrate ongoing computer
service costs per year. Figures given are based on two assumptions:
(1) $410,000 represents a reasonable estimate of total ongoing computer
services costs; and (2) the February 1976 statements are representative, and
can therefore be used to project annual cost percentages for both the four
accounting activities and the basic computer services. Table 5 represents costs
by account and Table 6 represents costs by activity.
A further analysis is necessary to determine percentages of computer
support ($326,565.00) which can be attributed to CPU time, core space, and
output:
Central processing unit costs
Core space
Output
$ 68,578.65
251,455.05
6,531.30
21%
77%
2%
$326,565.00 100%
A final summary of current ongoing LCS costs, given the foregoing
parameters, may be tabulated as follows:
Personnel costs, solely identified
with LCS as of September 1975
Telephone Center
AFC
Supplies
Telephone center lines
Patron notification cards
Terminal paper
Postage
$93,974.40
30,472.00
$124,446.40
$ 3,745.00
1,342.50
9,504.00
15,000.00
$29,591.50
Computer support
Hardware
Software
$410.000.00
60,000.00
$470.000.00 EST
$624,037.90
40 1976 CLINIC ON APPLICATIONS OF DATA PROCESSING
Activity Subcost
%of
Activity
Total
Activity
Total
%of
Total
On-line Processing
computer support
fixed costs
data preparation
Weekly Update
computer support
data preparation
Daily Update
computer support
Support Tasks
computer support
report processing
Total
S29I.018.00
78,351.00
3.731.00
$373.100.00
23,376.00
1.230.00
$24,600.00
8,200.00
3,977.00
123.00
4,100.00
78
21
1
100
95
100
100
97
3
100
$373.100.00
$ 24.600.00
$ 8,200.00
$ 4.100.00
$410.000.00
91
100
Table 5. Costs by Account Statement
Considering the monies spent on the development of LCS and the
extensive support needed to maintain and improve the system, the casual (or
not so casual) observer may well question the results. The benefits derived can
be grouped into two categories: (1) improved service to library users, and
(2) benefits provided to library managers.
From its inception, LCS was designed to provide improved services to
library users. It was known that costs would exceed those incurred under a
manual system but, given the climate prevalent in the late 1960s, the
automation of circulation functions appeared to be inevitable. A. typical
library user situation was described early in this paper. In contrast, the
following situation now prevails. The library user, who knows what he or she
wants, calls an operator at a central telephone number (whenever the Main
Library is open) who acts as liaison between patron and the computer
records. The operator can tell the patron whether the library system has the
particular book in question. If the system does not have the title, the operator
can ascertain if the title has been ordered and, if received, where it is located in
the stream of technical processing, in which case a "patron save" can be
placed, and the processing expedited.
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Activity
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1. Only one file need be consulted in order to determine the location and
holdings of monographs, as well as the availability of both serials and
monographs.
2. The user need not consult the union catalog in the Main Library in order
to find out where a book is located. This search access to the files, as well
as the charging of materials, may be performed by telephoning a central
access number or by visiting any circulation unit housing a terminal.
When appropriate, books will be mailed.
3. The user receives, on a regular basis, overdue (fines-billing), recall, and
book-available (or not available) notices, thus eliminating many frustra-
tions caused by the lack of adequate communication which existed under
the manual system.
4. Unless other patrons have requested circulating materials, renewals can
be accomplished by telephone or by mail.
5. A book which is unavailable because it is presently in circulation can be
recalled by placing a save transaction on the title. This automatically
reduces the loan period of the person having the book, and allows a
seven-day grace period for return before a fine is incurred. When the
book is discharged, it is automatically charged to the first requestor and
(if so opted) mailed.
6. Bibliographies, checklists, etc., will be checked against the libraries'
holdings file upon request.
7. Uncataloged items (i.e. cataloging arrearage) are entered in LCS with a
"dummy call number," and can circulate normally through the system.
8. A book recently ordered or in the process of being cataloged can now be
accessed from any terminal and a save may be placed against that title
(that is, when the book becomes available, it will be charged automatic-
ally to the requestor and, if so desired, sent through campus mail).
9. Some unique collections not represented in the card catalog are more
conveniently accessible than ever before. These include, in addition to
the cataloging backlog, the Human Area Relations Files, the ERIC
documents (in microform), the juvenile collection, and the musical score
collection, among others.
This represents a simplistic view of LCS patron services, yet
encompasses the essence of the system's philosphy. Not only does the library
user benefit, but a number of computer-generated reports provide library
managers with tools which aid in the analysis of existing operations and, it is
hoped, will provide a basis for decision-making for the future. These reports
include:
1 . A daily notification of requested books which were not physically locat-
ed at the time the request was made. Such information allows circulation
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personnel to concentrate efforts on "tracking down" these elusive ma-
terials.
2. A daily notification of items charged or discharged using the error op-
tion; in other words, items which could be charged utilizing LCS, but
which necessitated overriding normal procedures in order to accomplish
the transaction. This feature brings to attention cases of noncompliance
with established practices and allows for the reinstatement of previously
withdrawn titles and the correction of materials incorrectly entered in the
system.
3. A daily listing of titles so much in demand that three or more patrons
have officially requested each of them. This report is used to determine
the advisability of acquiring additional copies.
4. A daily listing of books reported lost by patrons. Again this represents a
tool for the acquisition of replacements.
These reports have been made available since the inception of LCS. The fol-
lowing reports have resulted from requests made after IBM turned LCS over
to the university:
1. A quarterly listing of books which are so long overdue (at least twenty
weeks) that the system assumes they are lost; the patron charged with
said items is billed accordingly.
2. COM copies of overdues, billings and student address information,
which allows the telephone center operator and/ or the Library Budget
Office to respond rapidly to patron requests.
3.
"Snap-shots" of the circulation-save file, and/ or master file, provided
upon request.
4. Monthly circulation statistics, organized first by function (charge, dis-
charge, renewal, saves and snags), and further subdivided by library
location and patron class.
5. Monthly statistics, by terminal, of all transactions processed a valuable
tool in determining new locations or possible relocations of terminals.
The plans for the future of LCS automated library activities were
thoroughly described by Robert Daugherty in a paper given at the Midwest
Academic Librarians Conference in 1 975. 9 The two most important activities
are: (1) the inclusion of serial holdings in the masterfile, and (2) on-line
maintenance of the master file. Accomplishing the first goal would allow the
remote circulation of serials, something which cannot be done at present and
will provide, when appropriate, both a summary statement of holdings and a
listing of serial holdings by physical unit. Programming for this is well under
way and, as of this presentation, testing is in progress.
In terms of long-range progress, on-line maintenance of the LCS master
record is next in priority. This would eliminate the present weekly updates
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and allow temporary additions of test files, photocopies, reprints, etc., to the
master file; with on-line maintenance capabilities, the library can add to the
file whatever it wishes and, or course, assume the responsibilities.
This brief summary of major future programs for LCS, as well as plans
for completely providing information access to all materials owned and
housed by OSU libraries, suggests a total minisystems concept of future
developments.
It has been stated several times, and for various reasons, that it was not a
purpose of this study either to present a cost-benefit analysis of LCS, or to
provide a definitive circulation-unit cost. It does seem appropriate, however,
to address the question briefly, particularly because it is a question of general
interest. The only cost study of LCS was that done by Guthrie in 1972. In a
memorandum dated February 16, 1972 from Guthrie to Atkinson, Guthrie
reported that, within the limitations of his investigation, the unit cost per
circulation was $0.39, not including labor or supply costs. The figure
generally quoted for the cost of circulating a book through LCS is $0.44. This
figure was based primarily on department library statistics, and although it
included labor costs, it also included manual reserve circulation. The
complexity of library operations and the lack of systematic and detailed job
cost analysis negate any attempt to reconstruct this study or to bring it up to
date.
It seems, rather, more appropriate (or perhaps more cowardly) to ex-
amine one unit and the costs associated with its operation, and derive an
approximate unit cost figure which might be useful, although meaningful
only in terms of the operations of that unit.
The telephone center is a unique unit of the library system a unit whose
job functions are exclusively devoted to LCS in general, and to circulation
functions in particular. The number and type of transactions performed in
that unit can be monitored monthly by means of LCS statistical reports,
although Ohio Bell has never provided any statistics relative to the number of
calls received in a given time period.
Personnel costs are available and, given the assumption that the six
terminals in the center represent 10 percent of the ongoing computer costs
(exclusive of software), certain figures can easily be derived.
The ongoing costs in Table 6 are attributable to the telephone center's
operation, based primarily on 1974/75 figures. Supplies other than telephone
billings are discounted, for this unit (at least theoretically) has only CRTs and
is not a library unit in which books are located.
Excluding the 58,000 changes made to the name and address file during
1974/75, the terminals in the center recorded 728,197 valid transactions. For
this unit, the average cost per transaction was $0.185, regardless of type of
transaction. If only charges and renewals are used, the transactions number
218,551, resulting in a unit cost of $0.62. A circulation transaction does.
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LCS ongoing costs (10%) $ 41.000.00
Personnel 89,684.00
Telephone billing 3.744.00
Air conditioning (rental unit) 350.00
TOTAL $134.778.00
Table 6. Telephone Center Costs
however, involve more than the initial charge, and possible subsequent
renewals. For every charge transaction there must be a corresponding
discharge transaction. In this sphere of activity, the telephone center is
definitely atypical, for its discharge function is limited to Main Library
books, and the vast majority of Main Library books are not discharged by
that unit.
In 1974/75, the center did perform 239,834 transactions directly
associated with circulation (i.e. charge, renewal, and discharge transactions).
By adding the discharge transaction, the unit cost decreases from $0.62 to
$0.56 per LCS circulation transaction, not including the physical retrieval of
materials, nor their subsequent reshelving.
Due to the fact that LCS is also a remote catalog access system, the
computer file searching statistics must also be considered. During 1974/75,
the telephone center performed 2,777 author searches (a search capability
implemented in March 1975), 8,276 shelflist searches, 118,655 general
searches, and 217,574 detailed searches. Therefore, the number of
transactions devoted to the catalog access capability of LCS was 347,282, or
approximately $0.385 per transaction. During 1974/75, the department
terminals registered a total of 1 ,92 1 ,657 transactions, which can conveniently
be divided into two kinds of activity catalog access function transactions
and circulation activity functions as follows:
Catalog Access Transactions Circulation Activity Transactions
AUS 5,952 Charges 239,324
SPS 19,331 Renewals 213,542
General searches 594,626 subtotal 452,866
Detailed searches 607,036 Discharges 219,805
Total 1,226.945 subtotal 672,671
Snags 4,395
Saves 17,646
Total 694,712
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The easiest way to determine the cost of an individual transaction is to
divide monies expended by the number of terminal transactions. Depending
on the figures used, a number of permutations are possible. For this quasi-
intellectual exercise the following two tabulations are offered.
A. Terminal command transaction unit costs, based only on personnel and
the cost of supplies. The amount is $258,000 and represents the major
LCS costs currently included in the libraries' budget:
1. Cost per transaction $00.13
2. Cost per catalog access transaction $00.21
3. Cost per circulation activity transaction $00.37
4. Cost per circulation (charges and renewals) $00.57
5. Cost per circulation (charges, renewals
and discharges) $00.38
B. Transaction unit costs based on the above with the addition of the calcu-
lated support ($360,500) provided by USCC:
1. Cost per transaction $00.19
2. Cost per catalog access transaction $00.29
3. Cost per circulation activity transaction $00.52
4. Cost per circulation (charges and renewals) $00.80
5. Cost per circulation (charges, renewals, and
discharges) $00.54
These contrived cost units do not include any manual charges, nor do they
take into account any multiple transactions performed. For example, one
charge command may result in the circulation of five books. Although the
number of multiple transactions is not known, it is probably not a significant
figure.
So far I have discussed only terminal command transactions. There are
also file maintenance transactions, daily notifications, overdues, billings, etc.
Consequently, the 3,947,814 terminal command transactions do not reflect a
complete picture of LCS. Further study needs to be made before attempting
to determine unit costs for other kinds of transactions, or for other library
units.
Perhaps the most significant figure I can leave with you is a systems-only
cost per circulation. In 1974/75, a total of 907,760 items were charged or
renewed through LCS. Total ongoing costs have been identified at $624,038.
The unit cost for circulation is $0.685.
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There is, 1 believe, a statement in the Talmud which states that if one
wants to understand the invisible, he must look closely at the visible. In terms
of library automation costs, the reverse is true: if one wants to understand the
visible, he must look carefully at the invisible.
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